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ABSTRACT 
Rapid population and economic growth in many areas led to the problems of land conversion which resulted on 
the shift of power support and watershed functions. The Management Planning for Cisadane Watershed is in 
need of information on Cisadane hydrological characteristics where the analysis of precipitation, average daily 
discharge, minimum flow, the relationship among rainfalls-land use-Cisadane discharge is to observe the change 
in the pattern of discharge due to theland conservation. It provides minimum flow distribution that indicates the 
condition of water shortages of Cisadane watershed which will eventually experience serious droughts in the 
future. To analyze the relationship among rainfall-land use-stream flow which affecting the Management 
Planning for Cisadane Watershed, the methods used are as follows: dividing the Cisadane basin into three-point 
station (upper-middle and downstream), analyzing the rainfall time series, analyzing rainfall average and 
monthly average discharge as well as making the hydrograph unit as an indicator of changes in the Cisadane 
hydrological towards changes in land-use which requires land-use planning and land management to preserve 
water resources in the Cisadane watershed. 
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ABSTRAK 
Pertumbuhan penduduk dan ekonomi yang pesat diberbagai wilayah mengakibatkan terjadinya 
permasalahan-permasalahan alih fungsi lahan yang menyebabkan daya dukung dan fungsi DAS.  
Perencanaan Pengelolaan DAS Cisadane sangat memerlukan informasi tentang karakteristik 
hidrologi sungai Cisadane dimana analisis curah hujan, debit rata-rata harian, debit minimum, 
hubungan curah hujan – penggunaan lahan – debit sungai Cisadane adalah untuk mengamati adanya 
perubahan pola debit akibat konversi penggunaan lahan sehingga terlihat distribusi debit minimum 
yang mengindikasikan adanya kondisi kekurangan air yang pada akhirnya DAS Cisadane akan 
mengalami kekeringan air yang serius pada masa-masa mendatang. Untuk menganalisis hubungan 
curah hujan – penggunaan lahan – debit sungai yang mempengaruhi perencanaan pengelolaan DAS 
Cisadane, metode yang digunakan sebagai berikut : membagi wilayah DAS Cisadane di tiga titik 
stasiun (hulu – tengah  & hilir), menganalisis curah hujan secara time series, menganalisis curah 
hujan rata-rata dan debit rata-rata bulanan serta  membuat unit hidrograf sebagai indikator adanya 
perubahan hidrologi DAS Cisadane terhadap perubahan penggunaan lahan yang memerlukan 
perencanaan tata guna lahan dan pengelolaan tanah untuk menjaga kelestarian sumberdaya air pada 
DAS Cisadane. 
 
Kata kunci : perencanaan, tata guna lahan, DAS & debit minimum 
 
 
1. PRELIMINARY 
Water is a natural resource essential for life flora and fauna in landscape planning (Marsh, M.William, 
1989). Water plays a role in various physiological reactions and controlling the temperature of the living body. 
In everyday life, the water needed to support human activities such as agriculture, industry and households. 
Cultural development and population growth have grown more demanding water supply, while the amount 
of water tends to remain. This causes a change in the pattern of a society that tends to choose a location to stay 
close to water sources, such as residential construction, trade centers, and industry was built close to water 
sources. 
Based on the above facts, the planning watershed management (DAS), especially in the watershed 
Cisadane, aiming to preserve water resources, in addition to using water as efficiently as possible to people's 
lives, by regulating land use in the watershed according to power environmental support watershed. 
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Thus, the study Cisadane river hydrological characteristics required as information for Cisadane river basin 
management planning. Analysis of rainfall, average discharge, the discharge minimum, and the relationship 
between rainfall land use-streamflow Cisadane will be studied carefully in explaining the Cisadane river 
hydrological characteristics. 
 
2.  METHODOLOGY 
The research was conducted in the watershed, which includes District Leuwiliang Cisadane, Bogor and 
Tangerang Regency, from July 2015 until June 2016. 
The study used analysis method by collecting secondary data obtained from government agencies, such as 
BAPPEDA Tk. I and BAPPEDA Tk. II Meteorology and Geophysics, Geospatial Information Agency, National 
Land Agency, the Ministry of Public Works and Housing, as well as the Sub Centres and RTL RLKT Ciliwung-
Cisadane Bogor. 
The data obtained are then processed by computer to obtain the parameters analyzed, namely: (1). 
precipitation monthly average (Thiessen Polygon method), (2). land use comprising agricultural, industrial, and 
residential areas, and (3). Cisadane river discharge consisting of an average daily discharge and discharge 
frequency analysis of a minimum of 1, 3, and 7 days (distribution Log-Pearson 111). Hydrograph analysis in 
time series was conducted to see the effect of changes in the physical characteristics of the watershed (land use) 
on the pattern of the hydrological Cisadane. 
 
3.  RESULTS AND DISCUSSION 
3.1 Rainfall 
The result of the calculation of rainfall monthly average during the 12 years (2004 to 2016) can be seen in 
Table 1, which shows the spread in wet and dry each year. Overall, the DAS Cisadane seen that the wet months 
are scattered in January to April while the dry season occurs from June to August. Climate classification should 
be based on the homogeneity factor of rainfall data from each station a graduated rainfall in the basin Cisadane. 
From the analysis of Helmert, it turns out that of the four stations a graduated rainfall in the watershed Cisadane 
which represents the upstream, midstream and downstream can be inferred precipitation of the four stations 
homogeneous, which is also shown by the rainfall pattern of the four stations a graduated rainfall (Figure 1), so 
it can be concluded that rainfall patterns DAS Cisadane homogeneous. In general, DAS Cisadane has four wet 
months (larger 200 mm) in a row and three-month dry (less than 100 mm), allowing for agriculture with the 
system one rice or crops that are highly dependent on irrigation water, so that the management rain water for 
plant growth should ensure the availability of water throughout the year. 
 
Figure 1:  
The pattern of rainfall within a period of 12 years (2005-2016) 
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3.2  Debit Daily 
Daily discharge Cisadane analyzed are daily debit of the monthly period of observations taken at four 
monitoring stations along the river AWLR Cisadane, namely: Genteng, Batu Beulah, Serpong and Pasar Baru. 
The calculation of the average daily discharge daily at all four monitoring stations AWLR can be seen in Table 
2. 
Distribution debit daily average according to the distance function and the watershed area from upstream to 
downstream Cisadane show the pattern of the curve, where the peak discharge daily average occurred at 
monitoring stations AWLR Serpong (94 m3 / sec) and decreased again in the of Pasar Baru (34 , 6 m3 / sec). 
This phenomenon suggests that the addition of watershed area in the Pasar Baru AWLR monitoring stations did 
not show increased average daily debit. This is caused by the high consumption of water in the area between 
Serpong and Pasar Baru for agriculture, industry and households (Appendix 1) with the assumption that the 
water used has been out of the DAS system Cisadane. 
 
Table 2.  
Results of the analysis of the spread of the average daily discharge 
DAS Cisadane (1995-2015) 
No Month 
Observation Station AWLR 
Genteng Batu Beulah Serpong Pasar Baru 
1 January 27,5 98,5 121,9 42,8 
2 February 
Februari 
26,6 86,1 116,1 46,7 
3 March 
 
21,0 80,8 111,6 41,3 
4 April 20,9 98,3 123,5 36,0 
5 May 21,1 84,1 110,2 36,9 
6 June 16,0 48,7 75,1 28,0 
7 July 16,6 41,1 61,0 25,0 
8 August 14,6 42,4 58,3 28,0 
9 September 17,9 54,4 80,0 24,0 
10 October 18,3 64,1 82,2 22,9 
11 November 17,5 76,5 98,0 41,1 
12 December 19,9 71,1 97,5 41,9 
Total 237,9 837,7 1135,4 714,8 
Average 19,82 69,8 94,61 34,6 
 
3.3  Debit Daily Minimum 
Analysis of minimum discharge meant to see the distribution of a minimum flow in the next 20 years is 
associated with the water needs of agriculture, industry and households. Analysis of minimum discharge 
consists of 1, 3, and 7 daily at four monitoring stations AWLR the monthly period. Selection of 1, 3, and 7 daily 
done with the assumption that if the condition of water shortage until at such time, then it can disrupt 
community activities in the watershed Cisadane. Data from the calculation of minimum flow 1, 3, and 7 day can 
be seen in Appendix 2. Distribution of minimum flow according to the function of the distance from upstream to 
downstream is shown in Table 3. The pattern of the distribution of a minimum flow of 1, 3, and 7 daily DAS 
Cisadane also exhibit a pattern curved, in which a minimum flow of 1, 3, and 7 the highest daily occur in 
Serpong. 
Increasing minimum debit 1, 3, and 7 daily from upstream to Serpong more necessary because of the dense 
vegetation cover which supports the process of water infiltration into the soil. A decrease in minimum flow 1, 3, 
and 7 daily on the Pasar Baru due to the sparse vegetation cover in addition to the high use of water for 
agriculture, industry and households. 
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Table 3.  
Distribution of minimum flow 1, 3, and 7 day (m3 / s) from upstream to downstream\ 
in the watershed Cisadane 
Pos AWLR 
Distance from 
the upstream 
(Km)  
Area 
(hectares) 
Minimum Discharge (m3 / 
s) 1 Daily 3 Daily 7 Daily 
Genteng 20 22.317 10 11 13 
Batu Beulah 30 85.555 25 29 35 
Serpong 75 115.879 31 35 44 
Pasar Baru 100 131.783 9 14 18 
 
3.4 Debit Minimum Frequency Analysis 
Analysis of minimum discharge frequency of 1, 3, and 7 daily use Log-Person III distribution for the period 
of 2, 5, 10, 25, 50, and 100 years old. The result of the calculation of minimum flow frequency analysis 1, 3, and 
7 daily at four monitoring stations AWLR in Annex 3. In general, for the observer station AWLR Genteng, Batu 
Beulah, and Serpong, Cisadane river water needs can be met where most have value expectations by 50% (over 
a period of 2 years) for a minimum flow of 1, 3, and 7 daily. As for the  Pasar Baru generally needs Cisadane 
river water is greater than the supply of a minimum flow of 1, 3, and 7 daily, meaning that in the dry season 
there will be a serious drought so that people can not use the water Cisadane (Appendix 2). 
 
3.5 Analysis hydrograph 
Hydrograph analysis conducted time series on a five-year period (2000, 2005, 2010, and 2015). This 
analysis is useful in looking at the effect of changes in the characteristics of the watershed Cisadane (proportion 
of land use) against Cisadane river discharge. The phenomenon in understood using the Black-Box which is 
used for large DAS (big watershed), where any rain (input) that goes into the DAS system, which is influenced 
by land use, will come out as a debit (output). 
Based on the analysis of rainfall during the period of five years (2000, 2005, 2010, and 2015) are shown in 
a uniform pattern, although there is a tendency upstream areas have higher rainfall. This gives the advantage to 
the analysis by assuming that the rainfall factor remains, so that the variables change only consists of DAS 
systems (land use) and Cisadane river discharge. The following discussion of the hydrograph analysis will be 
limited to DAS Cisadane upper and middle part, considering that in the region there has been a change in land 
use on a large scale over a period of five years. 
 
Cisadane river basin upstream section.  
Hydrograph patterns Cisadane the upstream watershed represented by observers station AWLR Genteng 
and Batu Beulah. Figure 2 and Figure 3 show the pattern of the hydrograph at monitoring stations AWLR 
Genteng and Batu Beulah. 
 In the years 2000 showed unfavorable hydrological patterns where (QGenteng = 36.7 m3 / sec and QBatu Beulah = 85.8 m3 / sec). This pattern reflects the current rainy season flow rose sharply, while the dry 
season discharge is very low. This implies a change in the physical characteristics of the watershed despite the 
use of agricultural land still dominates the upstream area (Appendix 3). However, there are certain activities that 
are alleged to have damaged the ecosystem before 2000, for example, exploitation of forests, thereby disrupting 
the hydrological patterns. The opening of the forest makes land vulnerable to erosion because of their crusting 
surface soil (Morgan, 2002; Lynch and Bragg, 2003). 
In the years 2005 to 2010 show a good return hydrologic patterns, where Q
 Genteng = 6.6 m3 / sec and QBatu Beulah = 16.1 m3 / sec. It is caused by events successional vegetation in the upstream region. 2015 shows 
the damaged hydrologic patterns back where Q
 Genteng = 40,1m3 / sec and QBatu Beulah = 63 m3 / sec. This fact 
may be caused by changes in land use to residential amounted to 7.35%, thereby increasing runoff and reduce 
the base flow. 
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Figure 2a.  
Patterns hydrograph at monitoring stations AWLR Genteng 
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Figure 2b. 
Patterns hydrograph at monitoring stations AWLR Genteng 
 
Cisadane basin Central Section.  
Hydrograph pattern represented by observers station AWLR Serpong and Pasar Baru. Figure 4 and Figure 5 
shows the pattern of the watershed hydrograph Cisadane middle. In the years 2000 and 2005 in Serpong 
showing unfavorable patterns hydrograph where Q respectively 112.9 m3 / sec and 100.9 m3 / sec. Indications 
that can be drawn is that there is damage to the physical characteristics of the watershed as a result of 
conversion of land to non-agricultural or by an error in the management of land between Batu Beulah and 
Serpong. However, this phenomenon is not reflected in Pasar Baru. This is because the large water consumption 
that occurred between Serpong and Pasar Baru. 
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Figure 3a.  
Patterns hydrograph at monitoring stations AWLR Stone Beulah 
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Figure 3b.  
Patterns hydrograph at monitoring stations AWLR Stone Beulah 
 
In the years  2010 in Serpong hydrologic patterns to improve again (Q = 52.2 m3 / sec). This fact is 
supported by the improvement in vegetation cover in the watershed upstream Cisadane. Q in Pasar Baru 
increased by 75 m3 / sec which is caused by the increasing use of industry (7.71%) and residential (31.99%). 
2015 in Pasar Baru Serpong.and hydrograph patterns show unfavorable back where QSerpong = 155.2 m3 / 
sec and QPasar Baru = 103.2 m3 / sec. This phenomenon did occur in the upstream region, in addition to the 
additional use of land for industry (10.36%) and housing (2.67%). 
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Figure 4a.  
Patterns hydrograph at monitoring stations AWLR Serpong 
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Figure 4b.  
Patterns hydrograph at monitoring stations AWLR Serpong 
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Figure 5a.  
Patterns hydrograph at monitoring stations AWLR of Pasar Baru  
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Figure 5b.  
Patterns hydrograph at monitoring stations AWLR of Pasar Baru 
 
4.  CONCLUSIONS AND RECOMENDATIONS  
4.1 Conclusions 
1.   The average daily discharge from upstream to Serpong likely to increase, but debit declined in stations or 
AWLR Pasar Baru 
2.   Minimum discharge of 1, 3, and 7 daily also showed a similar pattern to the distribution of the daily average 
discharge. AWLR monitoring stations Genteng, Batu Beulah, and Serpong be met where most have the 
expected value of 50% (2-year return period) for a minimum flow of 1, 3, and 7 daily. As for the Pasar Baru 
generally needs Cisadane river water is greater than the supply of a minimum flow of 1, 3, and 7 daily, 
meaning that in the dry season there will be a serious drought so that people can not use the water Cisadane. 
3. The increasing percentage of land use in the watershed Cisadane, resulting in a change of flow rates in 
Cisadane river. This suggests the need for spatial serious Cisadane DAS by taking into account the physical 
environmental capacity DAS Cisadane, for example by reducing the transfer of land to non-agricultural 
forms. 
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4.2 Suggestion 
1.   Require a serious improvement to the physical characteristics of the watershed Cisadane, such as improved 
land management to conserve water resources in Cisadane DAS 
2.  The integration between institutions needed to manage the watershed area Cisadane upstream, midstream, 
and downstream 
3.   It needs further research to determine the policy (policy) in Cisadane river basin management planning 
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Appendix 1.  
Requirements Cisadane river water for various needs 
 
Source: Department of Public Works, 2001 Water Quality Control Management in the Greater Jakarta: a water data center 
for Greater Jakarta. Directorate General of Water Resources Development. Jakarta. 
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Appendix 2:  
Results of a minimum flow calculation 1, 3 and 7 daily on each of the monitoring stations 
in the watershed AWLR Cisadane 
No. Month Stations 
  Genteng Batu Beulah Serpong Pasar Baru 
1. January  A 16,7 44,5 49,0 11,6 
                  B 18,2 51,7 59,6 .20,1 
                  C 20,8 62,6 72,6 25,8 
2. February  A 13,1 35,8 49,0 14,2 
  19,2 43,5 55,7 20,7 
                  C 21,1 54,2 68,1 35,7 
3. March A 12,9 38,1 45,3 13,8 
  13,6 44,7 51,4 23,2 
  15,7 53,9 63,4 29,8 
4. April A 13,0 40,3 49,7 15,2 
  
B 
14,9 48,4 58,7 22,8 
  
C 
17,1 58,7 73,4 30,9 
5. May A 14,8 37,4 39,6 13,2 
  
B 
15,9 44,4 48,2 22,6 
  
C 
17,4 55,4 58,8 28,8 
6. June A 11,4 21,1 34,1 12,0 
  
B 
12,7 26,2 36,8 16,7 
  
C 
13,9 33,6 43,5 20,4 
7. July A 11,7 18,3*) 28,7 9,5 
  
B 
13,6 20,7 30,2 15,1 
  
C 
14,8 27,1**) 34,6***) 18,7 
8. August A 10,4 16,4 25,3*) 10,0 
  
B 
11,2 22,9 28,2**) 13,6 
  
C 
11,7**) 26,6**) 36,9 16,2 
9. September  A 11,7 22,4 29,3 8,5*) 
  
B 
12,6 27,0 34,4 11,4**) 
  
C 
13,4 37,6 46,0 12,6**) 
10. October A 8,2*) 28,4 32,4 9,5 
  
B 
11,7 31,7 36,7 12,1 
  
C 
12,7 37,7 44,2 17,4 
11. November A 9,1 32,8 39,6 12,7 
  
B 
10,4**) 39,7 46,7 15,8 
  
C 
12,5 49,4 60,6 19,3 
12. Desember A 10,3 33,5 35,5 11,4 
  
B 
12,1 37,0 40,4 18,4 
  
C 
13,1 43,7 48,6 25,7 
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Appendix 3. 
Percentage of land use in 2000, 2005, 2010, and 2015  
for agricultural, industrial, and residential, DAS Cisadane Hulu 
No Land Use 
Type Size 
Ha Percent 
 …...................... 2000..............................  
Pertanian 
  
1  Agriculture 
 
76.649 89,59 
2 Industry 
 
- - 
3   Settlement 
 
8.906 10,41 
 …....................... 2005..............................   
1  Agriculture 
 
74.586,849 87,18 
2 Industry 
 
- - 
3   Settlement 
 
10.968,151 12,82 
 …....................... 2010.............................   
1  Agriculture 
 
727884 85,19 
2 Industry 
 
- - 
3   Settlement 
 
12.671 14,81 
 …...................... 2015.............................   
1  Agriculture 
 
65.696,012 77,84 
2 Industry 
 
- - 
3   Settlement 
 
19.858,988 22,16 
                              Source / Confirmation Data: District Land Board. Tangerang regency, analysis BAPPEDA. 
 
Appendix 3. 
Percentage of land use in 2000, 2005, 2010, and 2015  
for agricultural, industrial, and residential, DAS Cisadane Tengah 
No Land Use Type Size 
Ha Percent 
 …....................... 2000...............................   
1  Agriculture 36.636 76,00 
2 Industry 0.964 2 00 
3   Settlement 
 
10,605 22,00 
 …....................... 2005.................................   
1  Agriculture 34.197,344 70,90 
2 Industry 5.924,395 12,29 
3   Settlement 
 
8.083,261 16,81 
 …...................... 2010....................................   
1  Agriculture 15,038 31,20 
2 Industry 9,641 20,00 
3   Settlement 
 
23,526 48,80 
 …....................... 2015................................   
1  Agriculture 8.807,044 18,27 
2 Industry 14.635,129 30,36 
3   Settlement 
 
24.763,064 51,37 
                      Source / Confirmation Data: District Land Board. Tangerang regency, analysis BAPPEDA. 
 
 
 
 
 
 
